Modulation by estrogen of synthesis of specific uterine proteins.
The contemporary procedure for high resolution two dimensional gel electrophoresis was extended to include an initial nondenaturing dimension of electrophoresis. Use of the resulting three dimensional procedure revealed that the previously described single peak of estrogen-induced protein in the uterus of the rat contains at least three distinct proteins whose rates of synthesis are regulated by estrogen. These proteins were localized within partial protein maps, thereby providing definitive operational definitions for the detection and identification of each. It was unambiguously demonstrated that each of the three proteins is continuously synthesized in control uteri. These findings cast doubt on the simplistic hypothesis that estrogen induces a single key protein that triggers a "cascade" of sequential transcriptional events in the uterus. Our finding that the major uterine protein induced by estrogen is also synthesized in liver and muscle cells is significant in that it points to a more general cellular function for the protein, rather than a unique role within uterine cells. Finally, our procedure for three dimensional gel electrophoresis opens new avenues for the detection of minor proteins in heterogeneous protein mixtures, such as those from the tissues of higher animals.